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We, Tmz RamiNSBB, Mathelpe Htarr- 
sntmnt end Pktz Rot Houtsxhoer, til cures 
of 2431 K. Ventura Avenue, Ventura, State of 
GUifornia, Cm Fredbeic Hwtsxngbb, of 

5 272 Dorothy . Street, Ventura, State of Cali- 
fornia, James Whuam Ellison Hanes, of 
309 Manzanita Drive, Ventura* Stale of Cali- 
fornia, and Joel Leu Glenn, of 290 East Oak 
View Avenue, Oak View, State of California, 

10 United States of America, all dozens of the 
United Sates of America, do hereby declare 
the nature of the invention, for which we pray 
that a patent may be granted to us, and the 
method bv which it is to be performed to be 

IS particularty described in and by die fnUowing 
statement z ~~ 

The present invention relates to subsurface 
well equipment, and more paruouiarly to pro- 
duction liners and similar pipe adapted to be 

20 disposed m well bores. 

Production liners or pipes installed in a 
well bore have rigid joints CDpnnctmg the liner 
aecrio&s together. The joints may tncfaide 
intervening coupling members screwed and 

25 rigidly attached to the oner or ripe sections, 
or threaded portions integral with the pipe or 
finer sections themselves that are screwed and 
rigidly secured together. Regardless of the 
spec ific mode of securing the hncr "mfrr* to 

30 one another, the joint* are rigid, allowing no 
relative movement between adjacent liner sec- 
tions to occur. 

As oil, gas, water, or other fluids are re- 
moved from the producing none or euetuin, 

35 subsidence of the partially or fully deplaned 
formation may occur, the producing zone 
foreshortening and imposing compression or 
bending loads on the rigidly connected pro- 
duction liner or pipe in the well bore, when 

40 the loads due to subsidence of the formation 
become great enough, they cause failure of 
the liner or pipe, usually at one or more of the 
joints, since the mint strength is ordinarily 
only from about sixty per cent to about eighty 

4$ per cent of the strength of die hner or {ape 



is to 



provide a finer or pipe construction capa ble of 
tumenarJcauy adjusting itself to CPtnfjens ate 
for excessive loads that would otherwise be 
Imposed on the construction doe to formation 
subsi dence, ther eby nmunuai ng the onpoi 1 ontey 
for failure of the liner or pipe, particularly at 
its coupling joints. 

Another object of the invention is to pro- 
vide a liner or pipe construction which la auto- 
matically adjustable In length by a subsiding 
formation when a predeternitoed load is im- 
posed on the Hner or pipe conrtruetinn by 
such formation. Preferably, the Prede- 
termined load is no more than the yield point 
of a liner or psoc section. 

A further object of the mvention is to pro- 
vide a liner or pipe construction which can be 
automatically shortened by a subsiding forma- 
tion when placing an excessive compressive 
load on the cum truce ou, and which can be 
automatically Vngthrned by the subsiding 
formation in the event it imposes an excessive 
bending or tenaue load on the constructing 

Yet »** w *fo»r object of the invention is to 
provide a production liner or pipe joint com- 
prising companion male ox female clcrnenta 
capable of shifting krogrtudinaliy with respect 
to each other when a predetermined load si 
placed thereon, such load preferably being 
leas than the yield point of die finer or tjnpe 
sections which the joint secures together. 

In order that the invention may be fnEv 
und^Tstnrrd sooae e90ffls?tes in accordance with 
it will now be described with reference to tiie 
sccornpsnying drawings in which:— 

Figure 1 is a diagrsrmnsric view ttoough a 
newly completed weU bore, disclosing a pro- 
ducuon liner in the weU bore and in its 
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Figure 3 la a view shnflar to Figure l } dis- 
closing the condition of the liner bee result 
of another type of subsidence of the produc- 
icg faomtjonj 
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- ^, — i 2 is a view smular to Figure 1 dis- 
closing a possible ceofitta of the well liner 
after one type of subsidence of the producing 
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Figure 4 b a longitudinal section, with 

K shown in elevarkn, through one of the 
dm cm be used for connecting bsxs 
kcdom together; 

Fig. 5 b a aosvsection usken along the 
line 5—5 on Fig. 4; 

Fig, 6 b a cross-section takes along the 
fine 6—6 on Fig. 4; 

Fit 7 » a longitudinal section taken alow 
ne lot 7—7 on Fa. 4; 

Fig. 8 b a view asnikr to Ffe. 7, with the 
pans of the point in another relative poshioc; 
Fig. 9 is a view similar to Rg. 7, ifrrrHrv 



the mode of »«^K 1> i]g the lmer 
15 Fig. 10 if a cross-eeaion taken 
Hue 10-10 on Fig. 9; 



Fig. 11 is a kragfbdinal section, irtth parts 
shown in elevation, through another embodl- 
merit of (he invention; 
*v Fig. 12 ia a combined ^g^^ mal aecdoo 
and side elevadonal view through another em- 
bodiment of the invention, with the parts in 
process of being assembled to one another; 
Fig. 13 is a view similar to Fag. 12, dun 
« dosing a further arrangement of die nam just 
prior © their complete assembly? 

F%. 14 b a cross-section taken dang the 
lmel4- 14 on Fig. 13; 
Fig. 15 is an enlarged tragmenary longS- 
*v tudinal aection through a portion of the appar- 
atus disclosed in Fig. 13, with the pazts fafiy 
assembled and an position; 

Fig. 16 b a view similar to F5g. 15, taken 
on me apparatus ax substantially 90 degrees 
35 therefrom; 

Fig. 17 is an isometric projection of one of 
the locking or retaining ban for holding the 
apparatus in assembled rdatioe; 
Kg.18 b an bomerric projection looking 
40 upwardly from the lower end of the outer 
coupling sleeve itself, and with the lower finer 
section removed therefrom; 
Fig. 19 is a diagrammatic view illustrating 
mm a anode of assembling the apparatus disclosed 
43 in Figs. 12 n> 18, iodusiveT 

Fig. 20 b a view similar to Fig. 19, dis- 
ciosmg a former amp in the assembly of the 
apparatus. 

As dbdosed m F$s. 1, 2 and 3, a finer lfc 

30 or a string of pipe, a disposed in the produc- 
ing region or xone 11 of a well bore, this Hner 
being suitably supported, by means of a lmer 
hanger 12, or the like, from the lower portion 
of a suing of well casing 13, which may ex- 

55 tend to me top of the hole. The finer 10, or 
pipe string, b normally made of a plurality of 
sections 14, 15 chat are rotercomiccted bv snk- 
abk couplings 16. 
Initially, me production lmer or pipe 10 b 

60 installed in the well, being supported from 
the casing 13 by the liner hanger 12, with its 
lower end 17 several feet off the bottom of 
the hole. OrigmiUy, the producing zone 11 
may have a certain thickness or deem and the 

65 finer 10 wiD bang straight in the well The 
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production will flow from n^e aone 11 to the 
well bore, and win pan Into the hner throuen 
slots or bolei (nor shown) formed therein** 
order to exclude the majority of the sand or 
rock partidca is the production fluid from 
passing into the Ulte r io r of the liner atctng 10. 
Thus, following die netting of die liner in a 
newly completed well, it will remain in the 
posinon illustrated in fig. 1, with only normal 
Joana uaposed on the uner Joints, which are 
far leas tnan the l oads at which failure at a 
joint may occur, or possibly failure of. a liner 
aection itself. Ordinarily, the Joints axe the 
weakest points in a liner suing, as 
their strength is substantially leas man that of 
the liner frrf jw n themselvca. 

After the producing ft»i»a^Tt n hat been 
partially depleted, a ce rtain amount of tub* 
sadence or foiesnortenmg of the tones can 
occur, such aa illustrated m Rg. 2. Tins 
foreshortening or « hy fT ll ™gg of the p roduci ng 
anne may cause die lower end 17 cache finer 
string 10 to rest on bottom, and will produce 
an excessive compressive load thereon. H this 
compressive load exceeds the toength of the 
jumts or couplings 16, a failure could occur 
at auefa point or points. Thb b particularly 
true it it is assumed mat the lmer sections 14. 
15 are rigiaiy secured to each other* aa by 
means of me usual types of screwKhreaded 
couplings, or the usual types of durect screw- 
threaoea connections between the lmer sec- 
tions memseives. There a no provision m the 
liner suing far change or shortening an its 
length, tnere being an eventual subjecting of 
the uner string to excessive comprcssrve loads 
of an order to cause a failure at die joints. 16. 

The aubsioence of the producing anne 11 
after partial depletion of die gas, oo, water, or 
other fluids in the weU bore, may be accom- 
panied by a heaving, or lateral inovemenc, of 
outproducing formation of the type disclosed 
in Fig. 3. Such movement of the producing 
none not only causes its foreshoneuing, but 
also effects a Bending action on the finer stri ng 
10, placing it in tension. Inasmuch as the 
finer b not free to move krjgitudinaiiy in the 
well bore, if an excessive tensile load b im- 
posed (hereon, a failure could occur at one 
or more of the pints 16 of the finer or pine 
string. Rigid etOKhment of c*miinga 16m 
the Uner sections 14. 15 or tigb attachment 
of the finer sections directly to each 
would preclude relative ionxksdmal move- 
ment between the sections, which could pre- 120 
vent the failure of the type i»rfk»*Ti 
,Thc present invention anus to overcome the 
aforenoted defects of rigidly mt c rc n t m cctcd 
finer sections 14^ 25. by securing these sec 
turns to one another in such manner mat ab- 125 
normal compressive or tensile loads imposed 
thereon will permit the sections eo move 
JcTtgrnidinally with respect to each other 
Under normal bad conditions* the finer sec- 
tions 14, 15 are securely coupled to each o&er 130 
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against relative momncor, relative uiuveiu e u t 
between die aecoons bring peiuiiutd only 
upon the liner 10 being subjected to prede- 
termined excessive loads. Preferably, the 

5 mf yimnm loads to produce relative movement 
by the wbridiog ronnarion neon the liner eeo- 
tions will be equal to the yield point of t liner 
section 14 or 15. 
In the form of invention dicioad k Figs, 

10 4 to lOyfadarfvc, adjacent liner sections R 

15 are connected to each other by a coopling 

16 that will attach the sections against re&rive 
movement under normal loads im p o se d there* 
on j but in which the connection will shear to 

15 permit relative lora fcudfaal movement between 
me sections 14, IS when abnormal loads are 
imposed thereto, As specifically disclosed, the 
joint between adjacent f*fftflnt kffit 1 *** a 
tubular cocpUng 16 having an upper screw* 
20 threaded box 18 receiving the screw-threaded, 
lover pin end 19 of an upper liner section 14. 
Adjacent die lower end or the box is a stop 
or limit shoulder 20 designed to Kraft upward 
relative niovernent of as adjoining tower liner 
25 section 15 which is telescqpicafly arranged 
wnfain the coupling 16, extending upwardly 
theremto from its tower end. 

The <**ipiHg 16 has a pair of diarnetricafly 
opposed upper shear ring segments 21 integral 
therewith and extending mwardiy of the amer 
wall 22 of rhe emmbng to a email fff ror, 
which rosy be eouivaleni to the depth of a 
screw-thread in the box 18, although such 
depth can be varied and it not critical. These 
upper segment* 21 eitra d only pert way 
around the inner will of the eotrplrng. As 
specifically disdosed, they may extend slightly 
less man 90 degrees around me coupling wall 
22. Disposed below and spaced from the 
ia upper ring tegmenta 21 tit s pair of diametric- 
opposed lower ting segments 23 integral 
. with the coupon? 16 that are in longitudinal 
t ligament with the upper ring ■>ywfir t 21 
and of me same arcuate extent Disposed 
below the lower ring segments 23 and spaced 
theferrotn are a pair of diametrically opposed 
stop or limit ring segments 24 in alignment 
with the other segments 21, 23 and possessing 
substantially the same arcuate extent. These 
seep ring segments 24 are integral with the 
coupling 16 and arc of a much greater length 
than die upper and lower shear ring nwm* 
21,23. As a matter of fact, each set of shear 
ring segments 21, 23 is of a relatively small 
longitudinal extent, so as id shear from the 
55 wall of the coupl ing when subjected to a cer- 
tain predetermined maximum load. For ex* 
ample, rhe maxmmm load may be the yield 
point of a hner section 14, 15, which would 
suB be substantially less than the ultimate 
60 strength of the screw-threaded Joint between 
the pm 19 and box 18. 

At me upper end of the lower liner section 
15, a pair of diametrically opposed counting 
ring segments 25 are provided which axe in- 
65 tegral With the liner section 15 en 



outwardly from its periphery. These < * n "r J * T> fl 
ring segments have substantially the same 
arcuate extent as the shear ring segments 21, 
23 and stop ring segments 24, but are rela- 
ttfery long mgimdinafly of the sjppamm 
asm have a much greater shear strength 
that of the upper and lower sets of * 



21, 23. The outside dametex 15a of the upper 
' & of.me liner section is sbttfariy less 
the fr***^* di amee c i acros s me Up p er 
ring segments 21, lower shear ring seg- 
ments 23 and lower amp ring segments 24^ to 
permit the lower imer section 1 J to telescope 
withi n die coupling 16 itself. Similarly, the 
outside diamete r across tie coupling ring •ce- 
ments 25 is substantially equal to the inside 
diameter of the coupling wall 22, to permit 
the lower Hner eection 15 to move longuudm- 
airy wirhm the "* y?m g If. 

1th to be noted that me arcuate spaces 26 
between uV shear ring scgnxents 21 and 23 
and the atop ring segments 24 are slighdy 
greater in extent than the arcuate extent of 
the coupling ring *»r"- wf * 25, and that the 
arcuate spices 27 between me coupling ring 
segments 25 are slightly greater in circumfer- 
ential extent than the shear ring segments and 
amp ring segments. Accordingly, the lower 
Imer section 15 may be nimed so as to place 
as coopling xmg «y»—f* 25 in fi>g » ' "»" * 
whh the arcuate spaces 26 between The ahear* 
fag and stop ring segments 21, 23, 24, and the 
latter m s»giwwpm» with the arcuate spaces 27 
between the coupling ring segments. When 
in such alignment, the lower liner section 15 
can be moved upwardly into the couphng 16 
unril emipiw^ nng — h'iwiu 25 are dis pos ed 
between the lateral pEra of the tmper and 
lower shear ring segments 21, 23. Each coop- 
ling ring segment 25 has a longitudinal extent 
that is slightly less than the cUstence between 
the upper shear ring segments 21 and' dse 
lower shear ring segments 23, fa order that 
the insertion of the lower liner section 15 into 
the counting 16, with the coupling ring seg- 
ments 25 disposed opposite tfce fongfeudrnal 
apace between the upper and lower segments, 
will permit the lower liner section If to be 
toed approxmsatery 90 degrees, so as to 
dufc the counting ring T~rtfr 25 into posi- 
tion between the upper and lower shear ring 
tegmenta 21, 23. Wnh the coupling ring seg> 
mend) now disposed m lorarirnmnal 
with the upper and lower shear ring - e"****^ 
relative rotation between the parts may be 
crechided by threading screws 3u7or the like, 
mto cccytnion holes 3l in the coupling on 
e&oafe sides of each shear ring segment 21, 
23. these screws being engtgeable with the 
aide edges of the coupling xmg se grnema 25. 
V* "Og •cgrnenrj are then m posi- 

tion in which then: lower ends are engageahLe 
with the upper ends of rhe lower shear rpg" 
semcnts 23, and then* upper ends are engage- 
sole with the lower ends of the upper shear 
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By virtue of the aiTeiujeuient described, 
which ts mown hi fully assembled poaronn la 
Rigs. 4 and 7, the lower liner section 15 » 
securely tnscbed to the coupling 16, and in 
5 view of the tcrcw-threodtd ttmcuncnt of die 
coupons 16 to the upper Boer oscMct 14, me 
lower hner section Is securely Ut ocfaed to the 
upper Imey ss ct i o n . Accordingly, die tipper 
tod lower hner Motions 14, 15 cm be moved 
10 t» a unit fo the well bore. 

XPben the Goer siring 10 is aaacmblcd with 
the ioiutj described being used, the louri- 
tndmsJ lotdi between i lower lner tfcrtou 15 
sod i coupling 16 w3l be tranfmUtrd between 
15 die coupling ring segment s 25 and cither the 
upper near ring segments 21 or the lower 
shear nog segments 23, depending upon the 
direction of the load. To insure that the forces 
transmitted between the caroling ring seg- 
20 nenu and the shear ring segments wffl not 
tend to expend the couolines 16 or collapse 
die brer section 15 itself, the contacting races 
32 between the upper and lower ends of the 
coopHng tine, segments 25 and the shear ring 
25 segments 2!, 23 may be slightly undercut 
•Such undercutting avoids the orescoce of any 
components of forces either caodfaut to expand 
the cooolino. 16 or to coUaose the liner section 
15. This ts due to the fact that the under- 
30 cutting wiH actually cause die load to tend to 
pull the shear rinses 21. 23 inwardly and the 
coupling ring secments 25 ourwardlr. 

In the use of the apparatus specifically dis- 
closed, a liner or pipe suing 10 is run in the 
35 well casing 13, the serine befog of a length 
that corresponds to the tiuckness of the Pro- 
ducing tone, which, for example, may be from 
100 to 2,000 feet The Hner sections 14, 15 
are secured to one another bv means of the 
40 shearabSe interconnecting joints specifically 
described, which firmly secure the sections a 
one another against relative longitudinal move- 
ment The liner string 10 is lowered ttaoujh 
the well casing to the d esir ed position in use 
45 well bore therebelow, being supoorted from 
die lower portion of die well casing 13 by a 
suitable uner hanger 12, with the lower end 17 
of the liner suing spaced from the bott o m of 
the hole. Each of the coupling joints wiH be 
50 related in the manner disclosed in Figs. 4 and 
7, with the coupling ring segmen ts 25 dis- 
posed between the upper end lower acts of 
shear ring segments 21, 23, die screws 30, or 
the like, preventing relative rotation between 
55 the coupling 16 and the liner section 15 tele- 
- scoped dmewufauL 

In a newly completed well, die normal toed 
on the joints win be that due to the weight of 
the Hner below each joint, use psuducmg sunt 
60 11 having its initial thickness and poasrJoa. 
The production from the zone wiH pass into 
the well bore and into the perforations b die 
liner 10, cuunnuing on up through the liner 
and the well casing 13 to the top of the bole. 
65 Should the producing zone 11 subside after 



die wdl has been in production for a certain 
period, u i result of pwtfal depletion, of the 
ana, oQ, water, or other fluid in dse ptorTnring 
aone, It misfit tend u> shift the liner 10 down* 
wardly tnd impose a gmaffessivc load f 
on, such as dfadoeed a rig. 2. 
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pressive loads would be transmitted through 
the upper smarting segments 21 to un coup- 
ling cos segments 25 en each Hner section, 13. * 
Since qje she ar strengt h of d ie shear ring scg- 75 
meets 21 ts preferably no greater than the 
yield point of a liner s ec tio n , die compressive 
load On die liner section would he resisted 
unnl it reached s rnexirrnrm value at which the 
upper shear rings 21 would shear or be B0 
disrupted completely from die inner wsU 
2 2 of the coupling 16. When such 
disrupting occurs, the hner section * 15 
wQl releacupe relarivdy in an upward 
direction in die coupling 16) such re- IS 
lative movement relieving the compressive 
load, n* not completely efimmeting it The 
amount of t elescopic movement of the hner 
section 15 relatively upwardly within the 
coupling 16 is limited by engsgement of the 90 
shear rmg sections 21 wnh the upper stop or 
Bmit sbcrider 20 on the coupling 16, or, in 
the event that such shear rmg segments drop 
down through die liner section 15. by the en- 
g agemen t of the upper end of the liner section 95 
15 with the limit shoulder 20. 

It Is* srenrdhsjiy, evident that the fobs pro* 
vides for flexibility in the li ner string 10 by 
permitting relative telescopic nsovement when 
the yield point of the liner string is reached, 100 
the compressive load imposed by the produc- 
ing zone sod formation shearing one or more 
sets of upper shearing segments 21 and slow* 
ing the liner section or sections u> move rela- 
tively with respect to each other and thereby 105 
considerably di mm i sh * or completely relieve 
the coenpressnre load. This, of course, prevents 
a failure of the hner section from occurring. 

If it is assumed mat pcrUl depletion of the 
fluid in the p ro ducin g tone causes a subsidence 110 
or movement of the formation m a lateral 
duecuon, such is iflustraled in Fsg, 3, or in 
the event that there is lateral formation move- 
ment m the region of the liner string from 
some other cause, such moveme nt may tend to 115 
deflect or bend the entire hner string 10, plac- 
ing the ifneT sections snd the |wnrft foterconr 
peering them in tension* The couplings wiH 
ctSginiily occupy die positions disclosed in 
Figs. 4 and 7, which is their notmai relative 120 
potions* Such tensile load is then being 
transmitted from each liner trrtif^ 15 through 
its coupling ring segments 25 to the lower 
shear rmg aegmcnts 23 of the coupling 16. 
Should tie tensile load exceed Ae shear 125 
strength of die lower shear ring segments 23, 
which h preferably no greater than the yield 
point of a hner section, then such lower shear 
rmg segments will be sheared or disrupted m 
from me coupling 16, sltowing relative down- 130 
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ward tetescopic movement of the User l 
IS with respect to the coupling 16. Such 
downward rnovemeut can occur to the extent 
limited by engagement of Ac sheer tegmenta 
5 23 with the lower stop or Emit ring segments 
24 on the coupl ing , in the manner fltetrtted 
in Fig. 8. The tbflhy of the liner sect iffl^ lS 
to move in » separating direction with respect 
to each other will relieve the tension hi the 
10 tor stride, 10 end prevent in failure, petto- 
wiy « one or more of the coording fointB of 
me liner airing. 

Accordingly, it is evident mat by the use of 
me sbearaHe pints or couplings between the 
15 User sections 14, 15, the applicants have pro- 
vice^ fa automatic coc^>cx»stinc in the length 
of the liner, m the event thtt aboonnal feeds 
tre imposed thereon. Abnormal cccriprcssrrc 
loa ds will result m shnrternng of the Uner 
20 string 10 because of the relative upward tele- 
•cooing of the upper ends of the liner sec- 
unus IS within me couplingi 16, whereas 
abnormal tensile bads imposed on the liner 
will effect aa automatic elongation of me 
25 liner 10, by virtue of the ability of the hner 
lections IS to move downwardly within their 
associated couplings. Failure of the joints is 
thereby prevented, inasmuch aa excessive 
lotds cunot be hnposed upon them. # 
30 For the purpose of tffeventinaj soli ds, such 
as sand and the like, from packing between 
the lower liner section 15 and the coupling 16, 
which could possibly interfere with the rela- 
tive triesconic action between these two parts, 
'35 suitable sealing devices ate provided there- 
between. The coupling 16 eatends downwardly 
below the lower stop or Hmh ring semcnta 
24, and hts a rircumferenaally continuous 
groove 33 therein, m which a rubber or ntb- 
40 ber-lfrc seal ring 34, such as an "O w ring, 
can be inserted. This seal ring bridges the 
tri beumtssl clearance apace between the watt 
22 of the coupling and the periphery is of the 
User portion 15, and firmly and alioahty seals 
45 against the latter, thereby preventing aofid 
particles from passing upwardly between the 
lower tioer section and the coupling. 

A rubber or rubber-like teal ring 35, such 
as an u O " ring, may sHo be provided ht a 
50 peripheral groove 36 formed in am upper ex- 
tension of the lower Imer section 15 substan- 
tially above the coupling ring aegmantj 25. 
The grooved portion <rf the Imer section will 
he disposed above the upper shear ring seg- 
55 meats 21 when the coupJmg ring segments 25 
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are located between and tn ahgmnent with the 
upper and lower shear segments 21, 23, after 
which the seal ring 35 ts disposed m the 
groove 36 and bridges the deerlmce space be- 
60 tween the liner section and the coupling, slid- 
ably sealing against the wall 22 of the latter, 
thereby preventing sand or other sohd mater- 
ials from pasting downwardly between the 
liner section 15 and the counhng 16. 
65 By virtue of the upper and lower seal rings 



35, 34, the annular space between me Imer 
section 15 and coupling 16 Is kept free from 
amid foreign matter, which might interfere 
with appropriate trieaconnuj between the 
lower ti"** 1 section and couphng, tnthe event 
the upper or the lower shear ring segments 
21 or 23 are disrupted. 

The upper and lower seal rings 35, 34 are 
inserted in place after the hner section has 
been assembled to me coupling. Following 75 
such assembly, the lower seal ring 34 may be 
mowed upwardly along the hne r secti on 13* 
through the tp*^ between me lower end of 
the cwmrmg and the liner sections, brief 
pressed mto the internal groove* 33. Sinn- 
Srfy, after appropriate assembly bet ween t he 
fitter section 15 and coupling 16 has occurred, 
the upper seal ring 35 may be inserted through 
die acrew-rnreaded boa IS and forced ©ter dm 
upper end of the hner section and through the 
space belts ecu its upper end and the 
wall of the Tfow into the peripheral groove 

36. 

In Heu of the specsne coupling uTnsrratrd 

m Figs. 4 to 10 mcmsive, by v&rue of which 
the end of one liner section 14 is screw- 
threadedly secured to the ccupmx 16* end the 
end of the other hner section 15 tt secured to 
the coupling by means of the snearable sing 
segments, bom the upper and lower Imer sec* 
tions 14a, 15 may be secured to the eounhng 
16o by ahearable ring segments, as disclosed 
m Fig, 1L Tnc sower liner section 13 is 
attsrlird to the coupling in the same nstrrnrr 
as described an c o n nec tion with she other em- 
bodiment of the invention. - Similarly, the 
lower portjon of the upper Imer se cti on 14e 
is coanructed m rhe same rninner aa the up^er 
portion of the lower liner t ac t ion, 15, being 
telescoped within the upper portion of the 
coupling sleeve 16o> which is constructed the 
same as its lower portion. Thus rhc coupling 
sleeve will have a limit shoulder 38 to be enr 
gsged by the lower end of rhe upper hner sec- 
tion 14, and k wiD also have upper and lower 
sets of shearabJe ring segmrnrs 23, 21 integral 
with its wall 22a These segments win have a 
shear strength no greater than the yield point 
of the liner section 14a, and will possess the 
same arcuate extent as tin; tower sets of seg- 
ment* 21, 23, the upper set 23 being spaced 
from rhe lower sets to enable diea>uj>img seg- 
ments 25 on the upper hner section 14a to be 
disposed therebetween, the upper screws or 

pins 30 being screw-threaded m the 

holes 31 to prevent removal of the c 

tween the upper and lower segments 23, 2L 
Similarly, the upper end of the coupling sleeve 
16a wiU have stop ar limit ring sfgrnarts 24 
in alignment with the shearahle ring segments 
23, 2L 

If slip joints for the adjacent end portions 
of the upper and tower finer sections 14a, 15 
are used, as disclosed in Fig. 11, the subject- 
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log of the liner a ec tson s txtd mtervenmg coup- 
lings to acenxve compressive loads en result 
in shearing of the upper ring segments 21 in 
die lower portion ot tne coupling 16a end of 

5 tne lower ring segments 21 in th* upper por- 
tion of the coupling, allowing the liner string 
to shorten. Ine extent of inward trletcnfing 
movement of tne upper and lower liner lec- 
tions 14, 15 with respect to the counting 16s 

10 it limited by engagement of tile upper ends of 
the zing sfgrnrnrs 21 with the uu w iwtufl y 
directed coupling shoulder 20a, and by en- 
gagement of the Jower end of the upper hner 
section 14c with the upwardly facing coupling 

IS shoulder 38* 

In the event excessive tenxue forces are un- 
posed on the Lracr sections and the Uita t aiiu g 
couplings, then a shearing of die tower zing 
segments 23 in the sower portion of the coup- 

20 »g 16c and of the upper ring segments 23 a 
die upper portion ot the coupling can occur, 
allowing die upper sod lower sections 14a, IS 
to move b longraadinsj directions outwardly 
of the coupling co the ertrnt limited by en- 

25 gBgemenx of me lower shear segments 29 with 
ine lower limit ring segments Z4 and of the 
upper shear segments *3 with the upper limit 
Sfgmrnts 24 in me upper end of die coupling, 
with the double soearahte joints diseased 

30 m Fig. 11, twice the range ot relative longi- 
tuoinai movement between adjoining ^yhng 
aoctions can occur. As a matter ot act, amy 
one sec of segments, such as an upper set 21 
Or 23, may snear at a particular tune, and i* 

35 would then cake further subsidence of the 
formation to again impose excessive compres- 
sive ox tensile toads on the hner string to 
cause a particular set of ring segments m the 
other portion of the coupung to shear (such 

40 as in the lower portion), to allow further rela- 
tive movement between the liner acctions 14a, 
15 and the coupling l6o> which will prevent 
failure at a joint or at a plurality of joints. 
In the form of invention dhoosed tn rig. 

45 U, sand end similar sand matenus are pre- 
vented trom entering die spaces between tne 
upper liner section Ho end the coupung 16a 
and between the lower liner section l? ana tne 
coupling 16a by providing a seahng device at 
SO eacn end at the coupung. thus, tne lower end 
of the coupling sieeve may extend oownwaraiy 
below the stop rmg segment* 24 to a renmveiy 
small extent, this puruon having the internal 
groove 33 adapted, to receive me rubber or 
55 rubber-like seal ring 31 This seal ring will 
bridge the annular space between the lower 
liner section 15 and tne coupling 16a, in order 
to engage the lower liner section, end will, 
therefore, be incapable of wunxtandmg sub- 
60 scantial pressures. However, such pressures 
are not encountered in the use of die liner 
arrangement, the seal ring stUI being effective 
to prevent sand and asnular solid partides 
from passing upwardly between the lower lxncx 
65 section 15 and the coupling loo. 



A *fT"^*r seal arrangement may be provided 
between she upper une? section 14a and the 
coupling sleeve 16c The coupling extends 
upwaixUy above die upper stop ring, scgMcnts 
24 sod has a circumfcrcnnaDy mnrmumw hv • 70 
cetnal groove 33 to receive a lubber or rubber- 
like seal ring 34> such as an "O* ring, which 
bears against the periphery of (he upper Knee 
section 14a, 

Bocfa the upper and lower s cat rings 34 rosy 75 
be disposed m their grooves after the par- 
tkuiar hner section against which they 
has been inserted in spproxujemly assets 
position within the coupling sleeve 16a. ] 
teal riqg 34 can be forced through the clear- 10 
ance space between a finer stcoon and die 
coupling and into the groove 33 in which it is 
to be contained. 

In the tons of invention disdosed in figs. 
12 to 20, inclusive, the apparatus is generally 85 
the same as oxsooscd in rnj. 4. Inns, the 
upper loser seccon 14 is screwed to a tubular 
coupling 16o, enere being a lower hner s ect i o n 
15 puoted or tel e sc oped upwardly within dns 
coupling. Ine lower liner section 15 has a 90 
diametrically opposed pair of coupling ring 
segments 29 ot extenoed length, at hs upper 
portion which are adapted to be placed be- 
tween sn upper circumferendally CTaitinwnns • 
shear ring 2io integral with the coupling wall 95 
22b and inwardly therefrom, and * 

pan ot cjamctftciuy opposite lower snear rmg 
segments *4» wnicn have tne same arcuate ex- 
tent as the snear nog argmmrn of the other 
forms of the mveutmn, and which also have 100 

which the coupling ring segments can pan 
when die lower uner socuon id is being assem- 
bled in the counting. Moreover, as in the 
other form of me mventson, the coupling 166 1Q5 
has the stop or limit ring srgmgms 24 ot sub- 
srxndal length integral tnerewitfa, spaced 
arcuately trom each other by a> sufficient dis- 
tance to permit the coupling ring segments 25 
to move therebetween when the apparatus s no 
being assembled Ine lower shear ring seg- 
ments 23 and the stop ring scgxnenoj 24 are, 
of course, in longitudinal augnment with each 
other and possess the same arcuate extent, the 
coupling rmg segments 25 on the liner section 115 
IS also Having me same arcuate extent at the 
parts jost described. 

The lower hner section 15 is inserted mm 
the coupling 16b in an upward direction in 
the same manner as the appsramt disclosed in 120 
Fig. 4, the coupling ring segments 25 moving 
through die arcuate spaces 26 between the 
stop rmg segments 24 and the lowcrshear ring 
segments 23^ until such coupling segments en— 
gage the underside of the contmuous snear 125 
ring 21a. When such engagement occurs, the 
liner secoon 15 can be rotated approximately 
90 degrees to place the coupling znig segDsentt 
25 between the upper shear nog 21a and the 
lower shctr ring segments 23 sad hi full align- 130 
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ment vrim the latter. The lower liner section 

by t pair of arcuate lock bars or reuioer seg- 
incuts 30e which ere each of an arcane extent 

5 corresponding to the came space* 26 be- 
tween the nop nog tegmenta 24> which is the 
same extent at exists between the lower aheat 
ring segments 23. Bach lock bar SO* also has 
a length which is substantially equal to the 

10 i**f T * fir ^ from the lower end of the upper ceo 
amicus shear ring 21a to the lower ends of 
the scop ring segments 24. In addition, etch 
atop ring segment 30o has * thickness which 
is substantially equal to the radial distance 

15 between the periphery of die lower liner tec- 
tion 15 and the wall I2h of the tuhnlar coup- 
ling 16b. 

won the coupling ring segments 25 in ahga- 
zoent with the sower shear ring segments 23> 

20 the segmental lock bars 30s are inserted up- 
wardly through the arcuate spaces 26 between 
the nop ring segments 24 and tlao through the 
spaces 27 between the coupling ring segments 
until die upper end of the lock bar engages 

25 the continuo us shea r ring 21a. When such 
engagement occurs, a spring-like holding 
finger or log 50 struck outwardly from die 
lock bar w&i spring into a depression or recess 
51 drilled into the wall 22b of the coupling 

30 16b, with the lows? end 52 of such recess be- 
ing disposed transversely, in order to engage 
the end of the holding tag 50 and prevent 
withdrawal of the lock bar 30a tan die coup- 
ling. The spring finger 50 can spring &> 

35 wardly to permit upward passage of the lock 
bar 30b to the fullest extent until it cccncts 
the contmuous shear ring 21a, the finger then 
mherendy springing outwardly into the hold- 
ing depression or recess 51 in the coupling 166. 

40 The other lock bar of the pair is then in- 
serted upwardly between the liner section and 
the tubular coupling 16b t hroug h the other 
aligned arcuate spaces 26, 27 in the inner and 
outer members 15* 16b, and this lock bar wul 

45 likewise engage the upper continuous shear 
ring 21o, its spring finger 50 mherendy shift- 
ing outwardly into the depression or re c ess 51 
to prevent return movemsit or w i t h draw al of 
the lock bar from die coupling* 

50 With the parts m the flatten so far 
described* the side edges 53 of each lock bar 
engage the longitudinal edges 54 of the stop 
ring segments 24, which prevent arcuate 
shitting of the lock bars 30a within the tubular 

55 coupling. Such shifting wul also be resisted by 
the spring fingers 50. The upper portions of 
the lock bars also cover substantially com- 
pletely the arcuate spaces 27 between the 
coupling ring segments 25, preventing such 

60 segments from turning. Ro tati o n of dm lower 
hner section 15 with respect to the ccunlrng 
is further resisted by the engagement of die 
upper portion of the lock bars with die aide 
m end edges of the lower * 
65 23. 



The seal efag arrangement in the frww , of 
invention shown in Figs, 12 © 20, taanssve, 
is essentially the same as disdosed in Fig. * 
Following assembly of die lower finer section 
15 hi the tabular coupling 16b, with the lock 
bars 30a mserted in piece, die tower seal ring 
34 can be moved upwardly along the hner 
section 15 and can be forced wnnm the in- 
ternal groove 33 in the lower portion of the 
tuhnlar coupling 16b. the seal ring engaging 
die periphery at die lower liner section, it is 
to be noted mat the lower end 55 of each lock 
bar he* m substantially die same plane as the 
lower end of die stop ring segments 24> the 
stop ring segnxnts and kick bait forming a 
substantially esrcmnferenn&&y 



TO 



75 



which the seal ring 34 can 
Accordingly, the s eal rmy54 is not 
only capable of prcvuiung upward passage of 
sohd rjftxridea between the lower hner section 
15 and die coupung 16b, but die fact that the 
seal ring is backed up by the amp ring seg- 
ments 24 and di e lock bar segments 3tto 
around its entire riicuntferencc enable It to 
withstand substantial pressures tearing to \ 
die sea l ting in an upward cbrectioa b, i 
drawings* 

The upper seal sing ar r ang e m ent is < 
tsally the same as dispos ed in Fig. 4> How- 
cvq, ts m. die farm of invention shown in 
Figs. 12 to 20, mrhmve, the upper seal ring 
35 can engage die upper surface of die con- 
tinuous shear ring 21* in arldrrfra to the waQ 
22b of the tubular coupling. The tact that 
such shear ring 21a is v^ n ' iH j i u s ^ffofds a 
proper backing tor the seal ring to cause it to 
ream substantial fluid pressures acting in a 
downward dir ection thereon, 

Wan tne part* ruuy assembled, relative nxs- 
noc between the hner section 15 and die 



coupung ion cannot occur, by virtue of die 
locnng acnon or tne eiongaze nars or retainer 
segments 30a. If die jomt is subjected m ten- 
sion in excess of tne sneer strengtn of the 
tower sneer nog segments 23, men such seg- 
ments wul be cusruptea, auowmg retatrve 
downward movement of toe lower uner sec- 
tion 15 with respect, to the coupung 16b, until 
the sheared segments 23 engage the tower 
limit rmg segments 24 of die coupling. Dur- 
ing such downward movement, tne r^yltng 
ring segments 25, as well at the sheared lower 
ring srgmrnrsl portions 23, slide in straight 
line patns down along the wall of the tubular 
coupling 16b, being guided by die aide edges 
53 of tne lock bars 30a. Even when engaged 
with die lower atop ring segments, die coup- 
ling ring segments 25 sriH engage the aide 
edges ot the lock bars, to prevent relative 
rotation between the finer section 15 and the 
coupung 16b. 

instead of the lower shear ring segments 23 
being disrupted a the maimer just described, 
if the Joint is subjected to an abnormal 
nressivc load sufficient to shear out 
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of the upper cccmnneus shear ring 
tla, the co upling ring t*fljn^ r r t 25 on die 
hner will disrupt cbameticaUy opposed seg- 
mean of the continuous diear hog 2U from 
5 die wall of the tubular coupling, m veil as 
from the adjacent portions of die continuous 
ibctr ring b alignment with the lock tars 30a, 
Ihe liner section 15 moving tehuively upward 
within the tubular coupling to the extent de- 
10 ttrmined by engagfmem of the upper cod of 
the liner with the lower end of the upper liner 
section 14. When such engagement ocean, the 
lower portions of die arupBng zing tegmenta 
25 wOl still be disposed between the retraining 
IS segmental parts of the continuous shear dug 
21a adhering to the tubular coupling 16b, 
which will couple the liner section 15 to the 
tubular coupling 16b against relative rotation 
therebetween, injuring a proper telescopic 
20 movement between the liner section and the 
ciwF«C after the afdrenotcd shearing action 
of the segmental portions of the upper con- 
tinuous shear ring has occurred. la other 
words, die liner section 15 would then be free 
25 to move downwardly with respect to die 
tubular coupling 16o, inasmuch as die coup- 
ling ring segments 25 annot turn and be dis- 
posed above die remaining parts of the con- 
tinuous ahear ring 21a, which would engage 
30 the upper ends of the shear ring portions re- 
maining integral with the coupling wall 22b. 

As m connection with the other forms of 
the invention, die upper and lower shear ting 
nay be 



transversely coupling portion dia- 

posed berweeu and engageablc wish said upper 
md tower portions to trarnmm loads there- 
between m both upward and downward direc- 
tions, w 

4 Tubular string according to cUfona 1 to 
3 characterized by amp means on said mem- 
bers for lirxriting me extent of o^eicapic move- 
ment between said members upon atarins of 
at least one of snM shearabk fwttefiVtan 
said member*. 

5. Tubular string according to claims 1 or 
3 characterued in that the said transversely 
extending shearabk portions said die trans- 
vctiely ex t en di ng coupling portions are in die 
farm of errcunuerer ros lfy sp a ce d transversely 
extending segtnenixl pcrtioos in ramus! align- 
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21, 23 may "be propeetioned to shear 
when a load substantially cental to the yield 
point of a liner section is reached, which is far 
below the ultimate strength of this liner sec- 
tion. Accordingly, assurance is had against 
failure of the finer 10 as a result of being sub- 
jected to sbnorroa] compressive loads, as well 
as abnormal tensuc or bending feeds. 
What we claim is: 

1. A tubular suing adapted to be disposed 
in a well bore charaaerized in that it com- 
prises an cuter tubular member, an inner 
tubular member telescoped within sssd outer 
member, cue of said members having a trans- 
versely extending sbearable portion integral 
therewith and extending at least partly there- 
around, said other member engaging said 
shearable portion to transmit iongfoidusfl loads 
therebetween, the force required to shear said 
portion from said one member being sub son— 
dally less than die ultimate strength of one of 
said traunbera. 

2. Tubular string according to claim 1, 
characterized m that the slid force b substan- 
tially equal to the yield point of one of amid 
members* 

3. Tubular string according to claims 1 and 
2, characterized fa that one of said members 
has upper and lower longkumnally spaced 
us sj s v e isd y qtteridlng shearable pectkms in- 
tegral therewith and extendi tig at least hi 
pan theresxound, the other member having a 



6. Tubular string according to chums 2 to 
5 char acterized by means for prevencmg sub— . 
ttantiaJ relative rotation between the inner and 
outer members to maintain the t fgmmial 
shearable portion* of both members in align- 
ment when the aegmennl coupling portions 
are located between said longitudinally spaced 
shearable portions. 

7. Tubular string sccofding to claims 1 and 
5 characterized in that one of said member s is 
provided with a plurality of atop segments 
integral therewith, teofjnjdmally spaced and 
in alignment with a plurality of shearable seg- 
ments, the coupling segments of the other 
member being movable kmgrrudinally through 
the spaces between die stop segments and 
shetrabie segments and, when in normal 
operation, bang located on die aide of said 
rhearabte segments remote from said stop 
segments to engage said shearable segments. 

8. Tubular string according to dahns 1 to 
3 cbrmcterized m that one member has a plur- 
ality of transversal stop segmenta, a plurality 
of circumferentiilly spaced transversely ex- 
tending sbearable segments in alignment with 
the atop segments and spaced there fr om and 
also a transversely extending shearable portion 
integral therewith, looghudmalry spaced from 
the shearable segments on the side thereof 
rcmcie from the slop segments, and the other 
member bas circumferentially spaced coupling 
segments movable longiLudrailty through the 
aracts kit between the stop segments and 
fbtarahie segments so that they can be posi- 
tioned between the said shexrabk segments 
and raid shearable portion and in alignment 
with said shesrable segments and step seg- 
ments. 

9. Tububr string according to claim 7 
characterized tn that segmenral locking ele- 
ments are arranged in the circumferential 
traces between the said step segments and 
shearable segments to prevent substantial 
relative rotation between the two members tn 
maintain the coupling secmcnta lanm'tudmally 
aligned with the shetrame segments and amp 
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10. Tubuhr string scarfing to d^m 7, F <?*lAppgc^s, 
ctoacterized k tbat fi* aid mMvewly a- LLOYD WISE, BOULY ft HA1G, 
tending sbembUpoctam is b tbc fionn of • 10, NcwCooj^ Uwla'i to, 
orcusZeirorially contHraom ting. Loom, wC, 

11. A tubdv string adsxed to be disposed Gbtrtml Patent Aetna, 

b a «ftH bore sobststtafly as desoibed tad Werence bss beta fretted b ^wuice 

u UhEtrotd in the sccnopsnying drivings, of section 9, subsection fl) of me rants Act, 

Sltt dWApfft 1956\ 1949, to Pttan No. 769,788. 



Leumacton Spa: Friflttd for Her Mtj«Ty*i Stationery Office bf (fat Conifer Piu^ 1951. 
PubMihed it The Ptttm Office, 23, Southampton BoOdfatp, Lea**. W.CJ, tan which 
copfci mty be < 
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